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6) A method for neutralization of acidified water-courses.

6D The present invention refers to a method for neutraliza-
tion of acidified water-courses like races, rivers, etc. A lime-
stone suspension with grain sizes of between 0 and 0.010 mm
and a dry content of about 70 percent is pumped out into a rap-
idly streaming flow resulting in a good dissolution, spreading
and almost instantaneously neutralizing effect.
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A METHOD FOR NEUTRALIZATION OF ACIDIFIED WATER-COURSES

The'present invention relates to a method for neutralization
and especially to lime treatment of acidified water-courses Tike
races, rivers and similar and more particularly to the addition
of Timestone.

The acidification of our water-courses and lakes is a
problem of growing importance. Already today a Targe number of
lakes are considered as more or less dead with regard to the
animal and plant 1ife and above all with regard to fish.

In heavily streaming water-courses it is first of all the
salmon which is affected being very sensible to pH-variations. A
Towering of the pH-value with as Tittle as 0.2 units results in
that the salmon is more or less eliminated. Especially the salmon-
fry is affected causing enormous effects on the salmon cultiva-
tions.

The acidification effect is often of the kind that it does
not show more than during a very short time of the year, especi-
ally at the time of the spring flood or in the autumn. Very often
it is altogether a question of not more than 20 to 40 days per
year. Usually such "blows" of acid are very heavy and are strong
enough to eliminate the animal and plant 1ife,'even if the pH
1ies around normal during the rest of the year.

The methods up to now exclusively aim at manually adding a
large excess of Time and then first of all to Takes. A relatively
coarse-grained T1imestone is used, usually with a grain size of
not more than 1 mm. This product is cheap but takes a propor-
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tionally Tong time to dissolve and often it is not dissolved un-

-- - -

til lying on the bottom of the stream, where it is of no use, or
it is dissolved first when it has come out into the sea or a lake.
Thus, the addition of lime must be done with a large excess in
order to achieve an effect. However, a dosage of excess has shown
to be ineffective when these blows of acid occur, due to that the
effect is very short by the fact that the Time sinks to the bottom
as well as that the effect often occurs too Tate as the Time

added not easily dissolves. The poor effect of conventional
methods is also due to depositions on the grains. Since the

effect is short but the dosage during a certain period is constant
the addition of Time must be repeated with short intervals. The
doses of Time are usually estimated to maybe 5 to 10 years but

the effect often ceases after about 2 years.

In some lakes a change of water with an interval of a couple
of months often takes place, and this also results in that the
effect of an addition of 1ime soon disappears, even when added in
excess. The methods of today are very much hazardous, as there
are neither regulations nor supervision possibilities. The
procedure is often the following: a Targe amount of Time is added,
the pH is measured and in view of the thus obtained pH-value more
Time is eventually added. Many times the measurement is of no
value, as the measuring does not take place where the real effect

" is achieved. The regular control is not made very carefully, since

normally there is no superintendence at lakes and similar.
Another previously known method to Tower the extent of acid-

ity in acidified waters is to lead acidified water directly down

into a bed with larger 1limestones, the bed is fluidized, where-

~upon the rubbing which occurs between the particles causes the

size of particles to decrease, simultaneously as the Time is
dissolved in the water thus lowering its degree of acidity. This
method is advisable for small water quantities, as it does not
require any larger arrangements. The method is especially suit-
able for amounts of water within the range of one or several cubic
metres per second.

With regard to water-courses 1ike races and rivers and
especially large rivers, there is today no method to get a really
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effective and positive result. The streaming in the rivers are
often so heavy, especially at the spring flood, that with a Time-
stone meal having a grainsize of up to 0.1 and 0.2 mm the time
for having a neutralization effect is so Tong that the result is
obtained first maybe out at sea or in a lake which the river runs
out into. At a spring flood the amount of water can be up to 1000
m3 per second and more.

Furthermore, with the methods of today where Time is added
manually, often only a local effect or an effect along a string
in the river is obtained. The transverse distribution of the lime
is poor and thereby also the overall effect.

Another drawback with the Timestone meal used today is that
it is a dry powder. This makes it both difficult to dose and
difficult to handle. As it cannot be pumped out, different kinds
of screw-feeders have to be used or the powder has to be added
by hand. By the fact that the effect often due to the difficulty
of the Timestone particles to dissolve is obtained a lTong time
Tater in the water system the control and the regulation of the
1ime treatment is difficult or even impossible. On the spot where
the measuring takes place the effect is not optimal.

Neutralization is especially a problem when treating only
slightly acidified waters, waters having a pH of around 6. Con-
ventional methods are effective when applied to waters with a pH
of around 3 and 4, but with regard to waters with a pH of around
6 and 7 the present method is'up to now the only effective one.

An object with the present invention is to provide a method
for neutralization of large quantities of water, e.g. a spring-
-flood which may contain amounts of water of up to 1000 m3 per
second.

Another object with the present invention is to provide a
method for neutralizing acidified water-courses as early as
possible, i.e. as close to the source as possible.

Sti1l another object with the present invention is to pro-
vide a method by means of which existing plants 1ike power stations,
a dam or similar can be used, and which method is easily carried
out.

Still further another object with the present invention is
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to provide a method using a product which is easy to handle and
which method furthermore is more economical than the present
methods.

According to the present invention these objects are achieved
by means of a method for neutralization of acidified water-courses,
Tike rivers etc. through 1ime treatment, whereby 1imestone meal
is added directly in a rapidly streaming flow, the Timestone meal
having a particle size of 0 to 0.010 mm. The limestone meal is
preferably added in the form of a suspension having a dry content
of about 70 percent. The Timestone suspension is fluid and
pumpable. 7

The invention is described below with reference to the
accompanying drawings, where Fig. 1 is an example of a plant
for carrying out the method according to the invention. Fig. 2
is a diagram showing the dissolution for Timestone meal with
different particle sizes, and finally, Fig. 3 shows the change
of pH with regard to the time for the suspension according to
the present invention compared to prior art Timestone meals.

Fig. 1 schematically shows a plant for carrying out the
method according to the present invention. In the embodiment
shown the method according to the invention is used at a power
station. The plant comprises a power station T with a conven-
tional turbine (not shown) and close to the power station, a
tank 2 is placed comprising an agitator 3. Between the tank 2
and the power station 1 a conduit 5 runs, and the flow in said
conduit is regulated by means of the regulation unit 4 connected
to a sensor 9, and the conduit 8, respectively, with respect to
e.g. pH-value and/or flow. To the tank 2 a pump 7 and a dilution
unit 8 are connected.

In accordance with one preferred embodiment the Timestone
suspension stored in the tank 2 is pumped through the conduit 5
and the dilution unit 8 to the turbine of the power station, and
preferably to the outlet of the turbine in order to have a good
spreading and to take advantage of the existing vacuum.

In accordance with another embodiment the Timestone suspen-
sion is added before the power station, in connection with a
screen, a dam or the Tike. It is then spread by e.g. a conduit
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provided with holes and arranged transversely to the flowing
direction of the water-courses. _

The Tatter embodiment has the advantage of neutralizing
the water at an early stage thus preventing corrosion of the
pipes, the turbine, etc.

The purpose of the pump is to give the flow a sufficiently
high flowing rate in order to avoid freezing. Furthermore, the
Timestone suspension often has to be diluted for avoiding clogging
of the conduits. The diluted flow is then added to the water-
~course through the turbine or earlier, as described above.

By the fact that the Timestone suspension is added a rapidly
streaming flow, excellent spreading and dissolving are obtained.

Fig. 2 shows the dissolving of Timestone meal with different
particle size. The curves refer to limestone meals with the par-
ticle sizes: 0-3.0 mm, 0-1.0 mm, 0-0.500 mm, 0-0.200 mm, 0-0.044
mm, 0-0.016 mm and 0-0.002 mm.

The suspension according to the present invention having a
particle size of 0-0.010 mm has a dry content of about 70 percent.
This product is very easy to handle, it can be pumped and thereby
added directly through valves and hoses. From Fig. 2 it is clearly
evident that the smaller the particles the better the result.

From Fig. 3 it is clearly evident that the special Timestone
meal used in the present invention has an essentially better effect
than the conventional limestone meals used. The Timestone meal
according to the present invention is very rapidly dissolved and
this 1s very important as the water in a river or race flows
several kilometres in just a few minutes.

From the above-mentioned it is evident that the advantages
with the present invention in relation to previously known techni-
que for neutralization of acidified waters are many and important.
With the methods used up to now it has not been possible to manage
rivers with extensive water contents and especially during the
spring and autumn when the amounts of water can be up to 1000 m
per second or more. The conventional methods have substantially
been used for neutralizing lakes and the 1ike. The Timestone sus-
pension according to the present invention is dissolved to 100
percent. The corresponding value for a conventional Timestone meal

3
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is about 40 percent.

With conventional methods using a Timestone meal with a rela-
tively large grain size there is a very long delay, what time is
concerned, of about 5 to 15 minutes, before the desired pH-value
is reached. In the case of lime treating a strong race or similar
it is quite obvious that these methods are almost worthless. The
lime treatment effect is maybe reached first out at sea. In e.q.
a salmon cultivation it is of extreme importance that a narrow
pH-interval is maintained all the time, smaller changes may more
or Tess eliminate the whole fish stem.

The Timestone -suspension according to the present invention
gives a very rapid neutralization, 0.01 to 0.1 minute (cf. Fig.
3). The economy is considerably more favourable with the Time-
stone suspension and the method disclosed according to the
present invention compared to previous methods taking into account
the fact that the meal of the present invention gives a neutrali-
zation effect of 100 percent compared to around 40 percent for
conventional meals.

According to the present invention an almost instantaneous
neutralization is achieved which means that the addition of Time
can be supervised and very carefully controlled.

The invention has been described above with reference to
special embodiments. Evidently various modifications can be made
by a person skilled in the art and the invention is only Timited
by the élaims below.
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CLAIMS

1. A method for neutralization of acidified water-courses
1ike races, rivers, etc. by lime treatment, character-

i zed 1in that a Timestone meal having a grain size of 0-0.010
mm is added directly into the water-course.

2. A method according to claiml,characterized
in that the Time treatment takes place directly at an existing
power station or similar.

3. A method according to claim2, characterized
in that the limestone meal is added the turbine of the power
station at its outlet end.

4, A method according to claims T or2, character-
i zed in that the Timestone meal is added at a screen through
a tube provided with holes.

5. A method according to any of the preceding claims,
characterized in that the Timestone meal is added
in the form of a fluid and pumpable water suspension with a dry
content of about 70 percent.

6. A method according to any of the preceding claims,
characterized in that the addition of Timestone
meal is regulated with respect to the flow and/or pH-value.
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